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Pheochromocytoma is a tumor that arises from chromaffin cells. It has correctly been called as "The Great Masquerader" due to its protean manifestations and its many faces. The 81 manifestations of this tumor may challenge a physician\'s acumen because it can present in so many disguises, suggesting a large variety of diagnostic possibilities.\[[@ref1]\] Still, there may be many unraveled manifestations of this disorder.

Catecholamine-induced vasculitis is a well known but rarely described manifestation of pheochromocytoma. Cerebral (pseudo) vasculitis, renal artery stenosis, coronary vasospasm and intestinal ischemia due to mesenteric vasospasm are the frequently described vascular and/or vasculitic manifestations of pheochromocytoma. Although medium-sized vessels are the most commonly involved, small vessel vasculitis (cutaneous leucocytoclastic vasculitis, which was glucocorticoid resistant but reversed promptly with excision of pheochromocytoma) is also described.\[[@ref2]\] However, aortoarteritis (large vessel vasculitis) as a manifestation of catecholamine-induced vasculitis is not described in the literature. We report two cases of pheochromocytoma with aortoarteritis, where we propose a role for catecholamine excess status in the etiopathogenesis of aortoarteritis.
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Case 1 {#sec2-1}
------

A 21-year-old lady, mother of two children, presented with recurrent episodes of palpitations, excessive sweating and dyspnea for 3 months. She had a family history of pheochromocytoma \[[Figure 1a](#F1){ref-type="fig"}\]. On examination, she had hypertension in the right upper limb (160/100 mmHg) but pulses were feeble in the left upper limb and both lower limbs. Further evaluation revealed elevated plasma free normetanephrine (1405 pg/ml) with normal plasma free metanephrine (23 pg/ml). Computerized tomography (CT) of the abdomen showed bilateral adrenal pheochromocytomas. Magnetic resonance angiogram \[[Figure 2](#F2){ref-type="fig"}\] showed dilatation of aortic root and the proximal ascending aorta (largest diameter = 41 mm). Brachiocephalic trunk showed dilatation just before its bifurcation into the right common carotid artery and right subclavian artery, which were normal. The left subclavian artery was occluded from its origin. A short segment, high-grade stenosis of the celiac artery was seen at its origin. The right renal artery also showed a short segment stenosis in its middle part. Her erythrocyte sedimentation rate (56 mm/1^st^ hour) was elevated while antinuclear antibody and rheumatoid factor were negative. After appropriate preoperative management (blood pressure was 130/86 mmHg on prazosin 20 mg/day and atenolol 50 mg/day), she underwent laparoscopic bilateral adrenalectomy. Postoperatively, she had hypocortisolism and was started on prednisolone (1 mg/kg/day) and fludrocortisone (50 μg/day). Currently, she is under regular follow-up by a cardiovascular surgeon and is normotensive on 10 mg/day of amlodipine.

![(a) Family pedigree of Case 1, (b) Family pedigree of Case 2 · Bilateral pheochromocytoma, · Left sided pheochromocytoma with pancreatic neuroendocrine carcinoma The numbers in squares and circles represent the age of diagnosis of pheochromocytoma in each affected member](IJEM-17-163-g001){#F1}

![Magnetic resonance angiogram of Case 1 (a) showing dilatation of brachiocephalic trunk (b), dilatation of aortic root (c), stenosis of the celiac artery at its origin (d) and stenosis of right renal artery (e)](IJEM-17-163-g002){#F2}

Case 2 {#sec2-2}
------

A 17-year-old girl presented with recurrent episodes of palpitation, headache and excessive sweating for 6 months, which were associated with abdominal pain, and dyspnea for the last 1 month. At the time of presentation to hospital, she complained of severe dyspnea, generalized body swelling and right-sided weakness for the last 3 days. Her blood pressure was 280/160 mmHg. Hypertension was initially managed with sodium nitroprusside infusion. Magnetic resonance imaging revealed hypertensive encephalopathy with infarct in the left middle cerebral artery territory. CT from head to pelvis showed bilateral adrenal pheochromocytomas and a paraganglioma at left renal hilum with calcification of abdominal aorta and coronary artery. CT angiogram showed thickening of the aortic wall with characteristic beading of aorta suggestive of aortoarteritis \[[Figure 3](#F3){ref-type="fig"}\]. It also revealed calcification both common iliac arteries. Her erythrocyte sedimentation rate was normal while antinuclear antibody was negative. Her plasma free normetanephrine (1070 pg/ml) was elevated. After appropriate preoperative preparation (blood pressure was 128/84 mmHg on prazosin 20 mg/day and atenolol 25 mg/day), she underwent right adrenalectomy, left cortical sparing adrenalectomy and excision of paraganglioma at left renal hilum. She had transient postoperative hypertension, which was managed on 5 mg of amlodipoine until 3 months after surgery. Postoperatively, she had normal serum cortisol (16 μg/dL) levels and did not require glucocorticoid or mineralocorticoid replacement. Three months after surgery, she was normotensive without antihypertensive medications. Family screening revealed bilateral pheochromocytomas in one sibling and her father \[[Figure 1b](#F1){ref-type="fig"}\].

![Computerized tomography of Case 2 showing calcification of aorta (a), calcification of coronary artery (b), beaded appearance of aorta on CT angiogram with calcification of both common iliac arteries (c) and right adrenal pheochromocytoma and paraganglioma at left renal hilum (d)](IJEM-17-163-g003){#F3}
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We report two cases of aortoarteritis in patients with pheochromocytomas. Coexistence of these two conditions seems to be an association rather than a coincidence. Aortoarteritis in pheochromocytoma patients may be due to triggering of an autoimmune process by excess catecholamines. The first report of association between a catecholamine excess status and a vasculitis was published in 1989.\[[@ref3]\] However, the coexistence of Bechet\'s disease and pheochromocytoma in this report was thought to be a chance phenomenon. This report was closely followed by another similar case where Behcet\'s disease symptoms were persistent even after high-dose steroids but rapidly resolved after excision of pheochromocytoma.\[[@ref4]\] This observation suggested a definitive role for catecholamine excess in the pathogenesis of Bechet\'s disease. In addition, a few other reports have suggested a definitive role for catecholamine excess status in other autoimmune disorders such as systemic lupus erythematosus and rheumatoid arthritis.\[[@ref5]--[@ref7]\] Hence, we hypothesize that a similar mechanism might have operated in our patients, leading to aortoarteritis.

Pheochromocytoma has been described to be associated with cerebral vasculitis and renal artery stenosis (either permanent or transient) where catecholamine excess status has been implicated in their etiology.\[[@ref8][@ref9]\] In animal studies, adrenaline injections caused medial necrosis, destruction of the elastic lamellae and atrophic scarring of the walls of large vessels.\[[@ref10]\] These changes may be associated with aneurismal dilatation and involvement of the medium-sized vessels. Catecholamine-induced vascular damage may be due to constriction of the vasa vasorum with resultant medial ischemia or the mechanical trauma to the vessel wall by the induced rise in blood pressure.\[[@ref10]\] It appears that catecholamine excess status leads to direct damage to the vessel wall as well as triggering of autoimmune mechanism, both of which act in conjunction to produce aortoarteritis.

Both patients had elevated normetanephrine (suggesting excess production of norepinephrine) with normal metanephrine. Norepinephrine being a more powerful vasoconstrictor than epinephrine, it may also lead to more vascular damage. Hence, norepinephrine-secreting pheochromocytoma/paraganglioma patients may be at higher risk for all vessel-related complications including aortoarteritis.

In conclusion, we report two cases with coexisting pheochro-mocytoma and aortoarteritis where we have suggested a role for excess catecholamines in the etiopathogenesis of aortoarteritis.
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